SYNOPSIS In a retrospective series of 40 appendiceal tumours occurring over a 10-year period, 30 were carcinoid tumours of classical histological pattern, five were adenocarcinomas, and two were tumours intermediate in pattern between carcinoid and carcinoma. The remaining three tumours were secondaries from primary colonic tumours. The implications of the findings are discussed.
Primary epithelial tumours of the appendix are relatively uncommon, and adenocarcinoma arising in the appendix is generally regarded as a lesion of considerable rarity. The true incidence of carcinoma is difficult to estimate owing to confusion with argentaffin carcinoid tumours, reactive epithelial conditions following episodes of obstruction, and secondary spread from primary tumours of the gastrointestinal tract and other organs (Latchis and Canter, 1966) . Recent publications (Klein, 1974; Subbuswamy et al, 1974) have described forms intermediate between carcinoid and carcinoma. The present study was carried out to assess the relative frequency and clinical importance of such tumours in a district general hospital.
Material and methods
Material was taken from the surgical pathology files of King's Mill Hospital, Sutton-in-Ashfield. The laboratory serves a population of approximately 250 000. During the 10-year period 1965-75 the total number of appendicectomy specimens examined histologically was 4107. Appendices were routinely received unopened from the operating theatres and were examined macroscopically by making several transverse sections through the base and middle of the appendix and a longitudinal section through the tip. In each appendix, one half of the longitudinal tip section and two or more of the transverse sections were embedded and examined histologically. Sections were stained routinely with haematoxylin and eosin; those containing tumour were stained with diazo method for enterochromaffin granules and the periodic acid Schiff method. Selected sections Received for publication 7 January 1976 were also stained with alcian blue, the buffered silver nitrate method of Grimelius (1968) , the lead haematoxylin technique (Solcia et al, 1969) , and Singh's technique for argentaffin granules (Singh, 1964 (D) Three other adenocarcinomas were shown to be secondary carcinomas from primary tumours in the colon. Two were instances of transcoelomic spread; one was direct spread from a caecal carcinoma which was not obvious at appendicectomy. All showed acute inflammation of the appendix.
Discussion
The overall incidence of carcinoid tumours in this series is 0 75 %. This figure is comparable to that of Collins (1963) , who found an incidence of 0-689%. Dische (1968) reported an incidence of 1-3% in a series of 1426 appendices in which both halves of the longitudinally divided terminal 1-5 cm were embedded and sectioned; more proximal areas were sectioned only where there was a definite indication to do so. We have embedded and sectioned only one half of the tip but have routinely embedded transverse sections from more proximal areas. The 48 % (Dische, 1968; Soga and Tazawa, 1971 ). In our series, 14 out of the 30 classical carcinoid tumours occurred at the tip, 12 in the middle third of the appendix, and three at the base; one involved almost the whole length of the organ. Most textbooks emphasize that the tip is the commonest site, but in this series only half of the carcinoids were at the tip and many of these were of microscopic dimensions and unassociated with abdominal pain (see table I). We feel that the emphasis on tumours at the tip may lead to tumours in other regions of the appendix being overlooked. Despite the fact that most of even the small carcinoids showed extensive invasion to the serosa and often into the mesoappendix, all were treated by simple appendicectomy and none has returned with recurrence or metastasis.
The area has a stable population and any instances of recurrence would tend to return to the hospital group. This bears out the view that only in the very largest carcinoids is incomplete removal an indication for hemicolectomy.
The two cases in which diazo positive cells were equalled or outnumbered by mucin-secreting cells with an acinar and goblet-cell pattern correspond with tumours described by Subbuswamy et al (1974) as goblet-cell carcinoid, and by Klein (1974) Our experience of this condition suggests that it is more aggressive in behaviour than the classical carcinoid tumour and that adequate histological examination of the excised appendix is necessary to assess completeness of excision and the need for further surgery.
The five cases ofapparent primary adenocarcinoma of the appendix represent an incidence of 0-12% of appendicectomy specimens. This figure is unexpectedly high, but we feel that the findings at necropsy or at laparotomy and colectomy justify the view that these are true primary tumours of the appendix. Of the five tumours in this group, two are examples of the mucinous cystadenocarcinoma described by Higa et al (1973) . The other three are adenocarcinomas of tubular structure resembling adenocarcinoma of the colon. In one of these colonic pattern adenocarcinomas, a small proportion of the tumour cells were diazo positive; this is also occasionally seen in primary adenocarcinomas of the stomach and colon.
A range of patterns is seen among primary appendiceal tumours, from carcinoids to welldifferentiated cystadenocarcinomas, through tumours containing varying proportions of enterochromaffin and mucin-producing cells. Traditionally, the two cell types have been held to arise from a common endodermal precursor, and neoplastic change in such a precursor could produce a tumour containing both types of cell. Pearse (1969) and Weichert (1970) All the secondary tumours, and three of the primary tumours, presented with symptoms of acute appendicitis and were macroscopically inflamed. Only on microscopy was it apparent that both acute appendicitis and malignant infiltration were present. In the other two primary tumours, the appendix was macroscopically infiltrated by tumour. In some laboratories it appears to be the practice to examine histologically only those appendices in which the operative findings are inconclusive (Gilmore et al, 1975) . In our experience, the routine histological examination of all appendices has resulted in the discovery of a small number of potentially curable primary carcinomas of the appendix the presence of which was not apparent at operation.
The routine histopathological examination of appendicectomy specimens serves two purposes. If examination of the appendix at operation is inconclusive, histology may confirm or refute the diagnosis. In both inflamed and apparently normal appendices, histology may disclose additional pathology which may affect the subsequent clinical management of the patient. It is likely that in future the cost-effectiveness of many routine procedures may be more closely examined. We would submit that the additional findings on histological examination of the inflamed appendix may be of greater importance than those on the macroscopically normal or inconclusively inflamed appendix.
